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SHCHERBAKOV A.P. (1952) 
Relationship of dimensions and weight in freshwater planktonic 
crustaceans. 
Dokl. Akad. Nauk SSSR. 84, 1, 153-56 
translated by J.E.M.Horne . 
For characteristics of quantitative development of life in water-
bodies it is quite insufficient to have data alone about numbers or abundance 
of organisms, and it is necessary to calculate also the biomass. Such 
an approach is dictated, in part, by the needs of the fishery industry, 
inasmuch as the value of the biomass serves as a major indicator of the 
food [consumed by fish] in a water-body. 
Utilizing tables of weights of a range of marine planktonic copepods (1), 
it is possible to calculate the biomass of zooplankton or even the 
principal of its components, not having recourse each time to weighing, which 
presents quite large difficulties, when the question is about such tiny 
organisms as the majority of zooplankters. 
There is no doubt that determination of the biomass of zooplankton 
(primarily of crustaceans) will be all the more taken into consideration 
in practice and limnological works, especially after the recent publication 
of fairly comprehensive tables of weights of a whole range of species of 
freshwater copepods and cladocerans (4). 
With the use of tables of weights for calculating the biomass of 
zooplankton arises one fairly serious complication, which the same authors 
of these tables have indicated. (1, 4). The fact is that the dimensions, 
and consequently also the weight of the organisms of one and the same 
species, at one and the same stage of development, vary significantly 
according to the season of the year and in different water-bodies. Therefore, 
calculation by fables of weight of the biomass can sometimes strongly differ 
from the true biomass, if these seasonal and local differences are not taken 
into account. 
For marine copepods, comprising the major part of the biomass of the 
zooplankton of our northern seas, the existence was recently demonstrated 
by M.M. Kamshilov (3) of a simple linear relationship between the length 
of the body and the cube root of the wet weight. In Calanus finmarchicus 
Gunn., the coefficient of correlation of these two values proved to be very 
high: r= +0.985 - 0.0057. The following equation of the regression of 
the body was obtained: y = 0.313X-0.083, where y is the cube root of the 
weight in mg and x is the length of the body in mm. Raising both parts 
of this equation to the third power gives 
weight in mg = (length of body in mm x 0.313-0.083)3 
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This formula permits us to calculate very simply the weight of Calanus 
finmarchicus, if the body length is known. The determination then of 
the line does not present any difficulty and easily can be done at the same time 
with quantitative analysis of zooplankton by the usual counting method. 
A similar equation is given by Kamshilov, both for some other marine 
copepods, and also for all groups of species altogether. The correlation 
between the body length and the cube root of the weight seems at times 
greater (when the proportions of the body of the crustacean are not changed 
with growth), at other times less (when these proportions are changed), 
but the equation of regression even for all groups of species altogether 
permits us, with sufficient accuracy for many purposes, to calculate the 
weight of any marine copepod, if its length is known. 
It was interesting and practically important to ascertain whether 
there exists in freshwater copepods such a clear and simple relationship 
between size (length) and weight. For the solution of this problem we 
utilized data on the sizes and weights of freshwater copepods from works 
(2,4), and also from our own determinations, both published and unpublished. 
Altogether we succeeded in collecting 26 pairs of determinations for four 
species of Cyclops and one species of Diaptomus. Unfortunately, a series 
of determinations of weight of some other species of copepods did not 
prove possible to use, as they were not accompanied by the information on 
size necessary for our purpose. All the collected data on weights and 
sizes of freshwater copepods are presented in Table 1; here also is shown 
the cube root of their weights. 
On the basis of the data presented in Table 1 is compiled fig. 1, 
showing that the cube roots of the weight of freshwater copepods, referred 
to the linear dimensions of these crustaceans, as also in the case of 
marine copepods, fit well along one straight line. The coefficient of 
correlation also in our case proved to be high: r = + 0.961 + 0.0144. 
The equation of regression of the cube root of weight over body 
length of freshwater copepods, which fits the straight line on fig. 1, 
proved equal: y = 0.34 x - 0.03. 
As is evident, this equation almost coincides with the quoted higher 
equation, obtained by Kamshilov for Calanus finmarchicus. This is clear 
inasmuch as the form and proportions of the body of marine and freshwater 
copepods are very similar. 
Thus, for calculation of the biomass of freshwater planktonic copepods 
(excluding nauplii), their weight can be found with a sufficient degree of 
precision from the formula: 
weight in mg = (length in mm x 0.34-0.03)3 
In freshwater plankton, together with copepods, a great and sometimes 
pre-eminent role belongs to the cladocerans. The body form of different 
cladocerans is extremely diverse, and it would be absurd to attempt to look 
for in all these groups of crustaceans altogether such a relationship 
between size and weight as is found in the copepods. But if for all groups 
of cladocerans such a relationship is not possible, yet for individual 
species it is quite probable. Unfortunately, the available data on size 
and weight of cladocerans are as yet inadequate in order to solve this 
problem finally. But even now on the example of a few species it is 
possible to show that further accumulation of appropriate materials is 
extremely promising and probably permits us in future to infer for all 
major species of cladocerans equations analogous to those quoted above. 
This is indicated by fig. 2, in which, on the basis of some data from works 
(4), is compared by us size and cube root of weight for several species of 
cladocerans. Points for each of the species are very well situated about 
straight lines. The equations of these straight lines for the following 
species are: 
for Bosmina (3 spp.) y = 0.56x+0.01 
" Daphnia hyalina y = 0.32x+0.08 
" Polyphemus pediculus y = 0.44x-0.02 
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Fig.1. Relationship between cube root of weight 
and body length in freshwater copepods. 1-Cyclops gigas, 
2- C. leukarti and oithonoides, 3- C. staernuus, 4- Young 
cyclops, 5- Diaptomus graciloides. 
Fig.2. Relationship between cube root of weight 
and body length in freshwater cladocerans. 1- Daphnia hyalina, 
2-Polyphemus pediculus, 3- Bosmina longirostris, 
B. obtusirostris and B. mixta. 
Table 1 
Relationship between size and weight in freshwater copepods. 
